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PROBL. EM
Background

The prohlem presented by the phenomencn of homing in
pigeone has been brought into sharp scientific focus chierliy
through the work of Dr. G.V.T. Matthews of Cambridge University

and thet of Dr. Gustav Krarmer and his asscoictee of the lax-Planck-

Institut in Wilhelmshaven, Germany. In Auerica, pigeon homing
studies are being aotively pursued by Dr. Hereld B. Hitchoook of

Middlebury Collecge, as well as in the work at Duke Universisy
covered by this report.

- - The investigntions thue far have largely cleared up pre-
vailing misconoceptions about the problem. Some of these miscon—
ceptione were hypothesce with more or lese scientific standing
that had been put forward as cxplanations of homing. Chief
among theesec werec those of random searching, of mcmory of kincge
thetic impressions from the outward Jjourney, and of sensitivity
te a csombination of the earthl'e mognctic field and an effect of
the carth's rotation. Random scarching ie disproved as an
adcquate hypothesis by the faot that pigcons mey be scen to
start toward home before thcy arc out of sight ~t thc rclenss
point. This typc of obscrvation hans been mnde 6o sucocssfully
by 2ll the rceont investigntors that the dcparturc flights have
bcoome the most important sourcc of informntion in pigcon homing
cxpcrimerta. The kincstheein hypothosis hag boen rcndored quits
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improbablc by the faot that birds hnulcd in a rotating drum o
part ns quickly and ne ocloe> %o the homec dircc%ion as birds
oarricd in the usunl manncer in crntes. Likewisc, the hypotheeis
, of scnsitivity to the carth'e mngnctic ricld is mnde very im-

24 probable by ths frot thot birds with mognots ~tt~ched to thceir

-y " i Ao & S it o
,__m"-r sgreme.

3] wings and birds e rrying ncutrnl wcights show no diffcrence in

i homing oricntation. Thc strongcst ¢videnoc ngninst the lntter

E} two hypothoscs wae that obtnlncd by liatthews.

E‘ Mntthiewe offercd n now hypothesis of dist~noc oricntation

2} based upon sun navigation. He hns publishcd n number of cxperl

= mcntal articles during wnc post three yoare inm wision this hypoth.-
csls hosg been formulatod nnd hie findings have becn interpreted

ns supporting 1t. Thc chicf support for sun navigntion is clnlmed
from thz f~ct, upon which ~l1l investigntors agree, thnat departure
Ylights nre more nearly random when the sun is conoenled by clcuis
thnn when the eky is c¢lear, For rensons thnt will be clenr from
results to be summnrized below, it seema doudbtful thnt the sun
navigntion hypothesis o~n explain the important f-ct of the imniti~i
choice of the home direction, though the aun's position mny serve

ns n reference roint to guide the flight ~fter the choice of 4i..
resction hns been nmnde.

Db jective

At the preesent strge of the Duke homing investigntion,
the objecilves of the resenrch ~re:

1. To test Mntthews! sun navigation hypcthesis more
thoroughly.

i - 2., To consilder and test new bypctheses of homing thnt
c~n be brought to controlied study.

3. To 1so0l~te relense-orient~tion frotors from those
concerned with course-holding.

4, To develop ~ method for studying homing orientation
under oonditione more closely aprroasching ~ i borntory situntion.

SUMMARY OF RESULTS

The pigeon homing proleot ~t Duke University wns initi.-
nted nbout the first of J~nunry, 1952, nnd the ONR oontr-ct bew

crme effective on October 15, 1953. There wne, thersfore, ~pprox-

im~tely n ye~r of nctive resenrch efforts before the pariod
covered by the prercent ~nnunl progress report; ~nd the report
period itself occnslsts of nine ~nd « h~1f monthes of rese~rach
supported entirely by Duke University funds, ~nd two ~nd 2 hnl?
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monthe with ~ddition~l support {rom ONR, Th-e¢ periocds m~y bo

summnrized separatcly, ~s8 they repruscat lugionl st~ges of de-
velopment in the roascarch,

Thc preliminary period (1952)

Thie wns ~ st~ge of 2oquiring stock ~nd f~oilities ~nd
of ~ttempting to mhstor a toshnigue £~ sguccossfully observing
homing oricnt- ~tion. The mroagregse on the mat LPand s:.de wng g1t
fafactory, 0ld birds for brccding atosk Pbrc furnishcd by 4in-
tercetod pigcon fancicrs, and young birds for cxpoerimcntel re=

lcascs worc obtaincd from the Signal Corps F:igeon Conter at Ft.
Monmouth sn< irom octh.r sourccs.

Thec first cfforts to find e satisfactory ocxperimcntal
techniquc were not sucocssful, however, Thc proccdurcs desoribed
in the nteraturv 1cft the pigeons somplictoly oonfuscd when Shoy
werc reloascd in homing tests, During thls period the plgeons
charactcristicaliy oirolcd or flcw at randca ncar the relcasc
point for scvoral minutcs, and such vanighiug points as wore re-
cordcd showed no rclatlon to thc home dirceiion. Also, loascs
were hoavy, and the proocdurc dcfcatced itecif before releases
were made at a suffioient distance for a ocruolal test of homing.
Comparable oiroling Just after release had been reported by both
Matthews and Hitchoook, and indeed, it was generally held that
pigeons had to circle before they oould show heimeward orientation,

The work of Kramer and his assoolates in Germany, howe
ever, was oharacterized by immedlate departures without ciroling.
The first period of the Duke investigations ended as Dr. Kramer
acoepted an invitation to spend a monui at Duke in order to intro-
duoe his methods into the pigeon homing project of the Parapsy-

areal oy T aha rotorye,

Ihs firgt period of productive research (Jan.-~Sept., 1953)

Dr. Kramer spent the month of January, 1953, at Duke

University. Ve ohanged the method of handliag the pigeons to ¢ne-
form more closely with that used at Wilhelmshaven, and at the end

of the month we oonduoted a tesct reiease at a dxstanoe of 147
miles wisth pigeons thot had previncusly made only three nonwdireoce
ticnal flights from a Qlstance of 10 miles, 8ix separate relenses

were made, one of a single bird nine monthe of age, and the others

birds of from three wo five months of #£x:¢ in gioups of three or
four. Every relcass vanished from sight 3n the half of the circle

toward home. The nineemontheold bird homed in four hours, six
of the young birds werc baock in from six to eight hours on the
day of relecse, and twe more came in later. By the ond of his

v

eRe P g e

o il TR

R T TS



A P K CTT T WY BT T T

B, S

Annual Progress Report —lfe Jan.l-Dec. 31, 1953

visit, Dr. Kramer feélt confident that the pigeon stock available
at Duke could be uged to get results similar to those cbtained
at the Max-Planck.--Ingtitut. The results of this Jjcint pilot ex~

periment are summarized in the first publication listed at the
end of this report.

After Dr. Kramer's visit, a series of three experiments
ware conducted during the spring and summer, The primary object
in these experiments waz to compare the homing orientation of
pigeons for whom the release was the very first one out of sight
of the loft {untrgined group) with that of other pigeons that had
been given threc prelimindary short-~distance releases from differ-
ent dirsctlons (trained gtoup). The first experiment was an
exploratory study using group releases at 147 miles in which only
two birds without previous releases were inoiuded, The other two
experiments were tests ocomparing tralned and untrained pigeons 1in
single releases at 75 miles. In these two tests, 21 untrained
pigeons and 23 tralned plgeons were used. Both groups showed a
statistically significant tendency to vanish in the home half of
the ociradie, 18 of the untraincd birds and 20 of the group with
previous short-distance rcleases golng out of sight less than
90 degrees from the home line, with no apprsciable diffcrence bo-
tween the two groups in acouracy of oricntation.

A second point of spcolal intercst was that of how the
trained and untrained birds would compare in success in rcturn-
ing homc. Here, agaln, thers was no apprcciablc differcence, each
group shoving approximatcly 50% homing success.,

8t111 a third point was concerned with the comparieon of
diffcrent strains of homing stock uscd in these exporiments.
Somc of thc birds were obteined from sourccs which provided no
rccord of the homing performancc of the parcnts, whereas othor
birds werc from parcnits scicoted ror outatanding noming abiliity.
Thc two strains showced no differoncee in the acocuracy of oricnta~
tion at the rcleasc point, but thoro was a significant differcnce
in homing succcss. The roremlts, in other words, indicatcd that
hercditary factors were reflcotcd morc clecarly in the percontage

of birds rcaching thc loft than in the number initinlly etarting
out toward homc.

Afrtor thesc oxperliments wore completcd, a report by
Matthews dcaling with orlcntation of untrnincd plgcons was nub-
lishcd. Our rcsults agrced in that the pigcons in both investi-
gationas showcd homoward oricntotion ot the relcease poilnt. They
were differeont, however, in thc ~mount of homing succcss ashicved.
In Matthcws® work oniy on. vigcon out of 39 rclcascd returncd to
the loft, wisrcens in the tiece Duke experiments 13 cut of 25
homed succceasuily. The woroecntage of returns obtnincd by
Matthcws would, of coursc, rulc out the regulnr usc of untraince
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pigeons as an impraoctioable proceédure. On the other hand, the
returns of better than 50% obtained at Duke led us to work with
untrained pigeons in many of the experimente done since that time.
This method may offer edvantagss over ths use of eilther direoc-
tional training (as usad by Matthews) or prsiiminary short-dis-

tanoe, non-directional releases (4ntroduced by Kramer and }\is
agsooiates).

8tart of work under the ONR contract (Qoct.-Deo., 1553)

In B8eptember, Dr. R. H. Thoulees, sizperimental psycholo-
glst of Cambridge University, came to Duke University for a semes-
ter of reseatroh An the Parapsychology Laboratory. This visit
offered an opportunity to relate the Duke plgeon work moie Slosely
tc that done by Dr. Matthews at Cambridge Univer=21%t;, Dr. Thoulsss
had discussed with Dr. Matthews, before l:zaving England, some of
the assumptlons underlying the sui navigation hypothesls. This
hypothesis, as formulated by Matthews, assumes that a bird brought
from under oover and reieased immediately in strange territory
necessarily flies a2t random while 1t observes the motion of the
sun. On the basle of observations over an interval of time, the
bird extrapolates the sun along the observed ourve of motion and
infers east or west displacement from whether local noon comes tco
soon or too late, and north or south displaocoement from the eleva-
tion of the sun at its highest point. Both Matthews and Kramer
havae suggested ocontrolling the birdts opportunity %o obgerve the
sun at the release point to see how homing orlentation is affeoted.
Kramer, in 1952, reported that plgeons were oriented toward home
within 40 seconds of the time they were first brougnt into the

sunllight, 30 seoonds beilng spent in the oage for light adaptation
and )10 seconds in flight.

-Dr. Thoulcss accepted my suggestion of collaboration in

making further homing releases along this 3irne. In our experi-
ments we modificd Kramerie proocedure in a way previously suggested

by him. Instead of keseping the sun-oont=alled birds in the dark
at tho release point, we only kept ther .n the shadow of zome
opaque object. Thue we were able to eliminate the period of light
adaptation in the cagoes, and exposure to the sun began the moment
the bird took flight. The initial orientation of these "no~sun"
birds wans comparcd with that of "gun® piicons exposed to direot
sunlight for from 15 minutes to several nours before releass.

Seven gets of indlvidunl releases were made., They in-
cluded a total of 36 liberations from six differoent releasec points.
The use of firoe tuwers provided an cpporturity to follow the
flight of the birds as long as they sould de seen through field
glasses. The vanlehing pcints of six birds were not recorded,
chiefly due to their perching in trees, Of the remsinder, 61
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birds vanished townrd homc and 29 awny from home, a etatisgioally
signifiocant favoring of the homoward half of the ocircle (X~ = .
11,38, 1 4.f., P = .0008)., The choice of the home half of the
circle was significant for the no..sun birds, but not for the sun
birds. In the former group 41 vaniciied toward home and 13 in the
wrong half of the circle, and for tae sun group there were 20
toward and 16 away from home.

Our mnin object, however, was to gather information on
how soon homeward orientation was apparent rather than whether
it could bs seen at the vanishing point. After the first experi-
ment, we began teking the birde’ benrings after spcoific iatervals
of flight, using 10, 20, arnd 60 seconds on the fire% ooccaslon,
and 10, 20, and 40 seconds theieafter. The results of the 10
gecond bearings showed that for voth the no—-sun and sun conditlions
the direction of the bird from the tower after this interval of
flight was related in o statistically significant manner to 1tes
bearing after 40 seconds as well as when it vanished from sight.
There was no apprecinble difference between the two groups.

These resulte at face value polnt to the conclusion that
whatever the basls of homing orientation, 1t may come into opera-
tion in something lees than 10 seconds of flight. And if the no-
sun birds were depending upon the sun's motion, as required by
the sun navigation hypotheels, they must have made their observa-
tions, inferences, and ocalculatione and ctill have time lsft to

-

correct the error of the initial stage of random fliight by the
tenth second of expodure to the sun.

The concluslion that the tirds were already homeward bound
after 10 seccnde can be reached from our series of exporiments
only if the 96 releases arc taken as the unite of obsgervation for
statistical purposes, and there were indications that this is
not statistically Justifiable. A study of the dcpartures in 4if-
ferent experiments suggests thot orlentation may be caused by
local factors or paat cexpsrienca and therefore the single releases,
when a number of them ars made from one point, may not be statiste
ically independent of one another. In two of the sgeven experi-
ments, the birds conslstently favered o direction which wis nct
in the home half of the circle. This suggeste that a final oon—
clusion may be Justified only on the bnsis of using a large num-
ber of randomly selected release points and considering the aver—
age effect of each as the unit of observation. This statistical
difficulty has baen present in all the homing investigations, but
it was first elearly reocognized as a factor that had to be dealt
with in the Duke proJjeoct. There are more than 200 fire towers
within a radius c¢f 200 miles of Durham, and these offer a good
opportunity of ocollectlng dats that s5n be nssessed on the basis
of tha average oricntation tendenoy at each release point. An
alternative proscdure would be to reclease at one point pigeons
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wnose lofts lie in different dircctions t¢ find out Af the birde
of each group orient ascurntely toward home.

In our exporinments we plan to usc both of thee2 methods
of coping with the statiatical difficultics. Dr. Thouless and I
used 8lx different relense peints 1ln mnking sevon sets of relonees,
aad 1in thrcee cxperiments we rcelcased tirds whose lofts lny in two
different directions. The oppertunity for coliaboration came to
an end beforc the results hod re~ched a point for a final oonclu-
slon. In a Jolnt report thnt 1lc new in the final atages of ro-
vision the results arc presented ne tentntively supporting the
oconclusion that tir<s ri_eascd unéder che ne-sun condition and
birde relcased after cxpnhsure te the sun both show homeward orionte—
ation within 10 sceonds. oceauee of the importnnce recently nte
tached to the sun navigatinn hyrothesis, the queation of whether
this finding oan be conflrmed on the cxtramne etntistieal basis of
using ench rclease peint ns the unit 1s being asked in the further
work now 1n progress at Duke University.

The prcscnt stage of the rescarch begnn with the arrival,
on Deccmber 1, of Dr. Kramer's nssociate, Dr. Ursuln v. St. Paul,
at Duke Unlverslty to particlpnate 1a the projeot. A nunmber of
experimcntal relecascs have clready been cade. In them attentlon
has been foouscd not only unon the oompnrison of sun and no-sun
birds, but alsn uponn The acourngy of orientation when the relcase
point is north or south of the loft ne oompared with east or west
releascs., As far as this work has gene, the sun ~nd no-sun com-

ariscns are in linc with thosoc found in the earlier work with

r. Thoulcss. It 18 too soon to say that the carlier findings
have been confirmed, but we plan to continue rbservatlions under
the sun and no-sun conditions 1n relation tn ather experimental

roblcms until we hnve the data from 40 distinot ralemsc points
$o0x a atatietiocnl tost of 1l0-second orizantation.,

PLANS FOR THE FUTURE
- Immedinte plans

During thc month of February both Dr. Kromer and Dr. 8%.
Paul will be working at Dukc on this project. Dr. St. Paul nnd I
have been moking ocur relcascs with Dr. Kramer'as visit in mind ia
order to have the maxXinum stnck of plgcons avallable whilc he -
will be here. The fact that the German investigators are collabor-
ating on this projecct resulted from Dr. Kramer's wvielt in January
of last yecar. Hc was favorably lmpresscd with the opportunities
for homing rcsecarch in North Carollinn during the winter months

when thelir plgeon work nmust ocorme to n halt in Wilhelmshaven bo=
cruse of bad wenther.
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Dr. Krancr rocently sent us n preliminady report on ex-
periments rolntea t> shord..distnnoe homing orientation. Ho pre-
scntod his results s ncoding confirmation and oxtension, and it
goems quite lixely %h-.t ho will be ohiefly interceted in using
the opportunity affsraed Dy the many fire towers in North Carolina
to orndust further cxperiments comparing shert-distanse and long=-
distance orientntion. Thus far the indloatione aro that oriento~
tion on first rolecascs 1t o short distance coours, but not on a
visunl besie (cver though landmarks are seen c¢leariy by the human
obaerver)., It rm.y bo occurring instead on scme unkiown basis,
presunszbly the s~rie :.n¢ ac is ured in long-distanco orientntion,
Experiments to wpl'yy “Wic oariier cesults along those linos will
£it in nicely with fw thcr rcloerscs undor ths sun and no-sun. 80N
ditions and with othcer pratlemas on “hich inf~rmation 1e needed.

Aftor Dr. ¥ramcr retwrns to Germnny, Dr. 8t. Paul will
csontinue to work with me on the project through the month of May.
Beginning whilc Dr. YXramed ie etill here and continuing in the
monthe following, we cxpoot t~ bo using birds houscd in the lofte
of a pigenh fancicr in 8nruth Carclina for contrnlled releascs.
The owner has offercd unfiown young birds without charge for ox-
perimentnl rolenses, Alsr we have had an offer of coliaboration
from membeors of a pigeon olub in the northeastorn eection of the
United 8tntes and from twe neombers of a club in Richmond, one of
whom furnished sone ¢f the birds that showed outetanding por-
formance last year. We cxpeot, thorofore, te be able to dcal
sntisfactorily with the qucstirn of gtatisticnl signifiocnnce on
thc basis of birds rclonsed tec fly in different directions as
well ne on the basis of nmany release points.

Loog rnnge plansg

The Duke pigern project is net motivated by any limitin
prccencopticons of what may be the bnsies of hrming. This &ccs no
mean that the rcscareh is being dcone withcut nny working hypothe
csis, but only that the thecretical ocnocpt which provides tho
motivation for the rcsearch i1s held tentatively as n guiding
rframcwork in planalng for the long range objectives, not as some~
thing we are trying tc orove. Ve arc resolvod to avolid a mistako
that could be well 1llustrated from the history of tho invegti=-
gaticn of the heming problem. All ton often a hypothéeis has i
bocn nffeored or purcly loglonl grounds only te have its promulgator
clnin prcmoturely thavt it had bocn etyengly supported or prove
by experimentnl evidence,

The Duke plgeon werk wos launchod in the Paravayochology
Laberatory because the ctrforts made thus far to sxplain heming
e eome gpecific sonsory baeie have boen unsuscoessfui. It 18 oon-
coivable, of cnursc, that a scnsrry basis of honing may vet be
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found, but 1t 1s also conoeivable that the rasgon for the repeoated
faillures to solve the mystery nmay be that research limited tc geak-
ing the asnsory basis of hemlng is eo narrow in ite socope as to
exclude the essentlial prinociple., For many years, experimental
evidenc® has been acoumulated for a capacity in humans to reswond
to svents outside thelr own organisms under oconditions that ex-
clude any known sensory intermediation and whicn, on the basis of

present knowledge, shows no prospect cf ever belng explainable in
gengcry terms.

1% is a logicul querticon to ask whether thie ability for
extresansory perception 'ECF) in hunane also plays some part in
the behavior of other epecies. The ucnming of pigeone is an out-
standing exanple of the kind of tehavicr whioch might occur on
this basls, and it is this possibility which makes the problem
an appropriate one for investigation in the Parapsychology Laboraw
tory. On the basis of present knowledge, there 1s no way to oXx-
clude the hypothesis that homing may be an axsmpis of responding
%o an environmental Zaotor (the distant loft) in the absense of
any gulding sengory stimulation, and there 1s at present no al-
ternative sensory hypothesis that fits the fasts as well as this,
No further soclientifis Justification is required for undertaking
& homing research prugram with the ESP hypothesis in mind. The
Duke investigatione are taking into acccunt a possible explank~
tion that has been overloocked in other investigations, but they

are not exsiuding any other possidility until it can be elimine
ated on th: basia of orucial teats.

The mere abhsenoe at the present vtine of any adequate
sensory hypothesie o’ homing cannot in itself be considered as
evidensce for ESF. _-zore it could be concluded that ESBP was
eatablished as the baslis of homing, it world be necessary to get
results in carefully designed and ocondusted experimentas that are
adequate to exoclude any type of sensory funoction. The essential
reguirements of an EBP test of homing are fairly obvious in
prineiple, Lubt they may prove dirfficult to achleve in praotiece.
s thoe bird uat ite Gisgtant relssse point starting toward aome

fixed looation on ths surface of the globe, a epot which it iden~

tAfies on some yet-ts-be~dissovered sensory basle, or is it turn-
p € townrd the familiar loft and esurroundings as a situation with

hichl AT has purely moytivational ties? One way of trying to rind
out is to movs the huise to a different location and see whether
the pigeon orients toward it or toward the spot where the home
was originally. Preliminary efforts with a moblle loft suggest,
however, that simply moving the shelter from a familiar environ-
ment 1ie not suffiocioent,

A step to bs taken this year is ons which follows loglo-
2lly from on coxperiment, as yet unpublished, that Dri Kramer and
Dr. 8t. Poul performed lnst gumuer in Germany. They housed pigeons
in a loft enciosed in an aviary and allowed blrds to spend theilr
entire lives inside this enclosure until they were old enouvgh for
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test releases. The flrst time these birds were taken outside
this enclosurc they were carried under cover tc a distance of

200 miles and released one at a time. With the exception of a
few of the birds that refused to fly, the pigeones showed home-
ward orisntation at the release point. Some birds were reportved
a8 found, nnd nll of these wers captured in the direction of home.
One pigeon actually returned to ‘'ilhslmshaven to her aviary.

Ve propcee tno modify the procedure to make what we oall
a "wallied aviary® experiment. That is to say, the birds will
have their loft insldc an cinclogure with a wire top ¢ give then
plenty of fresh air and sunchine, dut with opaque walls so that
they have no opportunity tc become familiar with any objeoct out-
side the enclosure. The first step will be to see Af pigeons &0
housed will home as did the Wilhelmshaven birds kept in the open
aviary. If they do, the next gtcp will be to dismantle the aviary
after thc next group of birds has been taken out and move it to
a spot in the opposite direction from the release point. All
traces of home will be erased at the original loocation. Vill the
birds now orlent teward the visunlly unrecognirable spot on the
globe where the aviary stord before, or will they orient toward
the loft and its enslosure in the new location? If the latter
should appear to be the onss, the experiment would naturally have
to be repeated sovernl times with diffserent release points and
with differen®t new locations of the walled aviary, some of the
releases involving dlstances of at least 50 to 100 miles. Further-
more, every poseible experimental preocaution agninst subjeotive
errcrg in observation and recording wculd be tnken, as sush a
result would be revoiutionary in its scientific implications. The
greatest possible oare would be taken agninst premature econalu..
siona or wrong interpretations of the facts. If results such as
would be predloted on the baasis of the ESP hypothesls were obtained,

it 18 not to be oxpected, cf ocourse, that there woulld he immediate

and unanimous agreement cn haw the findings should be interpreted.

There could sonrcely be any doubt, hiowever, that such findings
would represent an important scientific discovery and that ¢hey

vould provlide a nevw point of departure for the study of principles
of navigation in animals.

Dr. Kramer and I have dlscussed a plan he propnsed thnt
would serve ¢he same generni purpcse as the walled aviary experi-
ment. His plan would lnvolve more elaborate preparations, how-
ever, and 1t seems logloal teo find out first if the problem can

be dealt with by means of the walled-aviary design or by some
better method that mny be found, Fov the sake of brevity, Dr.
Kramerts plan will nct be developed in detsil but the basic 1deéa is
to experiment witllh pigeons housed in u loft aboard a ahip.

On the slde of genernl research method, we hicfs L9 exw

plore the possibilities of observing homing orientation in pigeons
before they are reiensed. Dr, Kramer wronte me in the summer that
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he and Dr, 8t. Paul hnd susocessfully obtnined orientaticn with
the blrd in a very large cage of light material. After the first
successes, however, the results becname discouraginz and the ob-
Jective wae put nside bescausc nf other pressing research activ-
ities. Dr. Bt. Paul brought the large cage to America, and we
expect to mnke further attempts to observe homing orientation of
birds ir it during tho spring months. Our efforte will be, first,
4o use the same proccedure ns was tried at VWilhelmshaven to see if
we oon repeat thelr original results, and i1 this falls to vary
the procedure in any way that offers any hope nf succees. Differ-
ent investigntora have reported efforts to study homing without
releasing the birds on eichh sccasion. 8o far, nll these efforts
have been dleappointing. The advantnges which such an advance in
methodology would provide are so great thnt the search should not
be abandoned as long as likely possibilities remnin tc be tried.
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